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Characteristics of critical state and water volume change for Q;
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Abstract: A series of isotropic compression tests with controlled suction and triaxial drained shear tests with controlled suction
and net cell pressure are performed on Q; intact loess by using a double-walled triaxial test apparatus for unsaturated soils. The
influences of the suction, net confining pressure and stress path on the critical state and water volume change of intact
unsaturated loess are analyzed. The models describing water ratio versus the net mean stress (e,-p) under isotropic compression
and triaxial shear stress, and the critical state lines (CSLs) on the deviator stress versus the net mean stress (¢ — p) plane are
proposed. The results show that the stress path has significant influences on water volume change of unsaturated intact loess.
The pore water drains from the specimen under isotropic compression, and with the increase of the net mean stress, the
absorbing or draining water depends on the size of the suction and net confining pressure under shear stress. The logarithmic
relationships between water ratio and the net mean stress or its increment present a binary linear under different test conditions.
The effects of suction on the CSLs of the deviator stress versus the net mean stress (¢ — p) decrease as the net confining pressure
increases. The CSLs of water ratio versus the net mean stress (e, — Inp) are parallel under different suctions which are greater
than zero.
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Table 1 Soil parameters for isotropic compression tests

N Pyw SrO
/kPa /kPa K/ Als 1%

0 3 0.0180 1.1580 100.0
50 4 0.0010  0.0149 49.6
100 115 0.0007  0.0145 37.9
200 150 0.0006  0.0140 32.9
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Fig. 2 e,, - In(p-p.) curves from triaxial shear tests

(6) Ao, F, Mt A L1« (s) 5
SIZE 0.004~0.007 £ 0.00007~0.00016 2 [A]484k, %
WA 1, BIUII B rews(s) EEARMIRIIRIR, {HLE
RSNk, (s) R 1D WBRAN, o X K, (s) ¥
MR /N X FARMA L, BIPIR B o, (s) 1R/, H
FL25 ) SR I &, (s) (R D BRIV, o, Fls S, (s)
MR /N, W] AT A R AT RZ T ew PRFFAS

(7 W5 BAFRRIE ST pywss Ao () WK 2,



200 e

+ TR ¥ iR

2015 4F

AL, RFFARIE 50 B s=50 kPa B}, A (s) FIZEXHE
B oy IS GBI G SRS, A () BIAERHELLL pysw
Wb o, B KT, BIAHRI )T, B DI Rk
pi0 A RE S ) N 24 NP = K O S B R A o [ U
TR AT oy, s REARMIAT L pywss A, (s) IR
WL 5 o, KN R, o, (<200 kPa) /M, A, (s)
R AEIIAE B pyws BE s FOBG R B BEHG R (3,  BIAH [
T R BT A K AR A B g P 38 TG K
o, (=200 kPa) BRI, A, (s) LI IL pyws B s
RPN WL YN AN <N IV S e L))
(RPN P NER U
%2 EEHK=HEYIRE M TS

Table 2 Soil parameters for consolidated drained shear tests

S O3 Pyws

Src Srf /,t(S) c ¢
/kPa jkpgq /kPa Aus'S Ms)

% 1% /kPa /kPa /(° )

0 50 10 0224 100 100 1.15 15 7 258
0 100 30 0.164 100 100 1.15 15 7 258
0 200 50 0.162 100 100 1.15 15 7 258
0 400 80 0.146 100 100 1.15 15 7 258
0 600 120 0.144 100 100 1.15 15 7 258
50 50 36 -0.026 54.1 60.7 1.12 67 31 25.2
50 100 66 -0.021 55.7 65.1 1.12 67 31 252
50 200 85 0.003 62.7 748 1.12 67 31 252
50 400 150 0.005 72.8 942 1.12 67 31 252
50 600 180 0.016 77.8 96.8 1.12 67 31 25.2
100 50 57 -0.039 41.7 47.1 1.07 118 55 244
100 100 70 -0.022 44.0 51.4 1.07 118 55 244
100 200 90 -0.012 50.6 60.1 1.07 118 55 24.4
100 400 160 -0.011 51.7 65.6 1.07 118 55 24.4
100 600 230 -0.011 55.5 747 1.07 118 55 24.4
200 50 60 -0.046 344 387 097 168 79 22.6
200 100 85 -0.034 34.6 40.6 097 168 79 22.6
200 200 95 -0.018 354 429 097 168 79 22.6

200 400 100 -0.008 35.8 48.1 097 168 79 22.6
200 600 120 -0.006 43.8 53.6 097 168 79 22.6
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